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General considerations
All reagents were of commercial grade and used without further purification. CH2Cl2 was distilled from CaH2, toluene was distilled from sodium and CH3CN was dried over molecular sieves prior to use. To ensure that no traces of metals were present during the reaction, all reactions were carried out in new single-use vials and stirring bars were cleaned with aqua regia (conc. aqueous HCl and HNO3 in a 3 to 1 ratio) prior to use. NMR spectra ( 1 H and 13 C) were measured on a Bruker DRX 500, Bruker AMX 400, Bruker DRX 300 or Varian Mercury 300 spectrometer at r.t. and referenced to external SiMe4 or solvent, respectively. High resolution mass spectra were recorded on an AccuTOF GC v 4g, JMS-T100GCV Mass spectrometer (JEOL, Japan). GCMS (EI) Filament Ionizing voltage 70V, DIP (Direct insertion probe) (EI) Filament Ionizing voltage 70V. FD/FI probe (FD/FI) equipped with FD Emitter, Carbotec or Linden (Germany), FD 13 μm. Current rate 51.2 mA/min over 1.2 min. FI Emitter, Carbotec or Linden (Germany), FI 10 μm. Flashing current 40 mA on every spectra of 30 ms. Typical measurement conditions are: Counter electrode -10kV, Ion source 37V. Electrochemical measurements were conducted using a 663 VA stand with a PGSTAT302N potentiostat (Metrohm/Autolab).
Synthesis of known compounds PhINTs
PhINTs was prepared according to a literature procedure and the spectroscopic data of the product matched those previously reported. [S1] PhI(OAc)2 (3.22 g; 10.0 mmol; 1.0 eq) was added to a stirred solution of KOH (1.40 g; 25.0 mmol; 2.5 eq) and TsNH2 (1.88 g; 11 mmol; 1.1 eq) in MeOH (40 mL) at 0 o C in absence of light. The solution was stirred for 2 h at 0-10 o C, 1 h at r.t. and poured into H2O (230 mL). The solution was left to stand overnight, filtered and the precipitate was washed with ice-cold MeOH (12 mL), DCM (500 mL) and hexanes (200 mL). The product was obtained as a white solid in 1.17 g; 3.13 mmol; 31.3% isolated yield. 1 H NMR (400 MHz, DMSO-d6) δ 7.69 (d, J = 7.8 Hz, 2H), 7.43 (d, J = 7.6 Hz, 3H), 7.29 (t, J = 7.7 Hz, 2H), 7.06 (d, J = 7.8 Hz, 2H), 2.27 (s, 3H).
PhINNs
PhINNs was prepared according to a literature procedure and the spectroscopic data of the product matched those previously reported. [S2] PhI(OAc)2 (3.00 g; 9.3 mmol; 1.2 eq) was added portionwise to a stirred solution of KOH (1.09 g; 19.38 mmol; 2.5 eq) and NsNH2 (1.57 g; 7.75 mmol; 1.0 eq) in MeOH (35 mL) at 0 o C under an N2 atmosphere. The yellow suspension was stirred for 30 min at 0 o C and for 3 h at r.t., after which stirring was stopped and the reaction mixture was left to stand S2 overnight in absence of light. The yellow precipitate was collected by filtration was washed with ice-cold MeOH (3 times 15 mL) and dried in vacuo at 60 o C. The product was obtained as a yellow solid in 2.84 g; 7.03 mmol; 90.6% isolated yield. 1 H NMR (300 MHz, DMSO-d6) δ 8.03 (d, J = 8.8 Hz, 2H), 4H), 7.40 (t, J = 7.4 Hz, 1H), 7.25 (t, J = 7.7 Hz, 2H).
PhINTces
PhINTces was prepared according to a literature procedure and the spectroscopic data of the product matched those previously reported. [S3] TcesNH2 (685.4 mg; 3.0 mmol; 1.0 eq) and KOH (420.8 mg; 7.5 mmol; 2.5 eq) were dissolved in MeOH (11 mL) and cooled to -5 o C. PhI(OAc)2 (966.3 mg; 3.0 mmol; 1.0 eq) was added portionwise and the yellow suspension was stirred under exclusion of light for 30 min at -5 o C and then 2.5 h at r.t., after which ice-cold H2O (20 mL) was added. The suspension was stirred at 0 o C until a fine white solid had formed, which was collected by filtration, washed with H2O (25 mL), ice-cold MeOH (4 mL) and EtOAc (20 mL) and then dried in vacuo. PhINTces was obtained as a white powder in 244.4 mg; 0.57 mmol; 18.9% isolated yield. The 1 H NMR (400 MHz, DMSO-d6) δ 8.10 (d, J = 7.8 Hz, 2H), 7.62 (t, J = 7.4 Hz, 1H), 7.52 (t, J = 7.7 Hz, 2H), 4.21 (s, 2H).
Xanthone
Xanthone was prepared according to a literature procedure and the spectroscopic data of the product matched those previously reported. [S4] Xanthene (273.33 mg; 1.5 mmol, 1.0 eq) was dissolved in DMSO (7.0 mL) and stirred at 30 o C for 18 h under aerobic conditions. H2O (25 mL) was added and the white suspepsion was filtered. The residue was washed with H2O (3 times 7 mL), dissolved in DCM, washed again with H2O and dried over Na2SO4. Purification by column chromatography (silica, 100% pentane to 100% DCM) afforded xanthone as a white solid in 30.1 mg; 0.15 mmol; 10% isolated yield.
1
H NMR (400 MHz, chloroform-d) δ 8.35 (d, J = 7.9 Hz, 2H), 7.73 (apparent t, J = 7.9 Hz, 2H), 7.50 (d, J = 8.4 Hz, 2H), 7.39 (app. t, J = 7.6 Hz, 2H).
Nmethylacridinium
N-methylacridinium iodide was prepared according to a literature procedure and the spectroscopic data of the product matched those previously reported. [S5] Acridine (1.40 g; 7.81 mmol; 1.0 eq) and MeI (6.0 mL; 96.4 mmol; 12.3 eq) were placed in a flame dried pressure tube and brought under argon. The resulting orange solution was heated to 60 o C for 4.5 h in the closed tube. The resulting dark red suspension was cooled to r.t. and diluted with EtOAc. The solution was concentrated under reduced pressure to dryness and the solid was washed with hexanes (300 mL) and dried in vacuo. Nmethylacridinium iodide was obtained as a red solid in 1.67 g; 5.20 mmol; 66.6% isolated yield. 
N-methyldihydroacridine
N-methyldihydroacridine was prepared according to a literature procedure [S5] and the spectroscopic data of the product matched those previously reported. [S6] Under aerobic conditions, N-methylacridinium iodide (700 mg; 2.18 mmol, 1.0 eq) was dissolved in dry MeOH (10 mL). To this stirring solution at r.t., NaBH4 (250 mg; 6.61 mmol, 3.0 eq) was added in one portion and stirred for 5 min. The reaction mixture was quenched at 0 o C by slow addition of H2O (10 mL). 
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9,10-dihydroacridine 9,10-dihydroacridine was prepared according to a literature procedure and the spectroscopic data of the product matched those previously reported. [S7] Under an argon atmosphere, Na (69 mg; 3.0 mmol; 6.0 eq, dispersion in oil) was suspended in dry THF (1.5 mL). The suspension was cooled to 0 o C and 15-crown-5 (595.3 µL; 3.0 mmol; 6.0 eq) was added under vigorous stirring. After 5 min. a solution of acridine (89.6 mg; 0.5 mmol; 1.0 eq) and iPrOH (229.6 µL; 3.0 mmol; 6.0 eq) in dry THF (2.0 mL) was added. The suspension was stirred at 0 O C for 10 min. and aqueous saturated NH4Cl (2.0 mL) was added. The mixture was further diluted with H2O (20 mL) and brine (50 mL) and extracted with Et2O (2 times 50 mL). The combined organic layers were washed with brine, dried over MgSO4 and concentrated under reduced pressure. Purification by column chromatography (silica, EtOAc:hexanes 10-100%) afforded 9,10-dihydroacridine as a white solid in 49.2 mg; 0.271 mmol; 54.3% isolated yield. Alternatively, 9,10-dihydroacridine was prepared in higher yield according to a literature procedure and the spectroscopic data of the product matched those previously reported. [S8] A flame-dried Schlenk was charged with acridine (179.1 mg; 1.0 mmol; 1.0 eq), diethyl 2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (Hantsch ester, 633.2 mg; 2.5 mmol; 1.0 eq) and Fe(OTf)2 (7.1 mg; 0.02 mmol; 2 mol%) and brought under argon. Degassed CDCl3 (2.0 mL) was added and the yellow suspension was stirred at 40 o C for 21 h. The resulting green suspension was concentrated and purified by column chromatography (solica, hexanes:EtOAc = 9:1) to afford the product as on off-white solid in 167.7 mg; 9.25 mmol; 92.5% isolated yield. N-Boc-9,10-dihydroacridine N-Boc-9,10-dihydroacridine was prepared according to a literature procedure and the spectroscopic data of the product matched those previously reported. [S9] 9,10-dihydroacridine (28.7 mg; 0.158 mmol; 1.0 eq), Boc2O (120.9 mg; 0.554 mmol; 3.5 eq) and DMAP (32.5 mg; 0.263 mmol; 1.7 eq) were dissolved in MeCN (6.0 mL) at 0 o C and the solution was argon sparged for 3 min. The reaction mixture was stirred at 30 o C for 24 h and then diluted with Et2O (7.0 mL). The organic solution was washed with aqueous saturated NH4Cl (3 times 20 mL), brine (2 times 20 mL) and dried over Na2SO4. Purification by column chromatography (silica, hexanes:EtOAc = 9:1) afforded N-Boc-9,10-dihydroacridine as a slightly yellow solid in 36.9 mg; 0.131 mmol; 83.0% isolated yield. 1 H NMR (300 MHz, chloroform-d) δ 7.69 (dd, J = 7.9, 1.7 Hz, 2H), 7.27 (d, J = 7.6 Hz, 4H), 7.22 -7.11 (m, 2H), 3.85 (s, 2H), 1.60 (s, 9H).
Thioxanthene
Thioxanthene was prepared according to a literature procedure and the spectroscopic data of the product matched those previously reported. [S10] LiAlH4 (0.406 g; 10.69 mmol; 2.3 eq) was suspended in dry THF (25.0 mL) and cooled to 0 o C. AlCl3 (1.12 g; 8.40 mmol; 1.8 eq) in THF (25 mL) and thioxanthone (1.0 g; 4.71 mmol; 1.0 eq) were added and the resulting suspension was heated to reflux for 1 h. The reaction mixture was cooled to 0 o C and EtOAc and H2O were added slowly to quench the remaining LiAlH4. The product was extracted in EtOAc (3 times 75 mL) and the combined organic fractions were washed with aqueous HCl (5%, 3 times 100 mL), aqueous saturated NH4Cl (3 times 100 mL), brine (3 times 100 mL) and dried over over MgSO4. Concentration and drying under reduced pressure afforded thioxanthene as a white crystalline solid in 905.6 mg; 4.567 mmol; 97.0% isolated yield. 
9H-thioxanthene-10-monooxide
9H-Tthioxanthene-10-monooxide was prepared according to a literature procedure and the spectroscopic data of the product matched those previously reported. [S10] Thioxanthene (200 mg; 1.0 mmol; 1.0 eq) was dissolved in DCM (20 mL), m-CPBA (224 mg; 1.3 mmol; 1.3 eq) was added and the solution was stirred at r.t. for 26 h. The reaction mixture was washed with aqueous saturated NaHCO3 (3 times 20 mL), brine (3 times 20 mL) and dried over Na2SO4. Purification by column chromatography (silica, hexanes:EtOAc = 3:1, Rf = 0.3) afforded 9H-thioxanthene-10-monooxide as a white solid in 129.7 mg; 0.605 mmol; 60.5% isolated yield. 
2-phenyl-1,2,3,4-tetrahydroisoquinoline
2-Phenyl-1,2,3,4-tetrahydroisoquinoline was prepared according to a literature procedure [S11] and the spectroscopic data of the product matched those previously reported.
[S12] Pd(dba)2 (139.2 mg; 0.242 mmol; 5.5 mol%) and rac-BINAP (224.1 mg; 0.36 mmol; 8.2 mol%) were charged into a flame-dried Schlenk under argon, then dissolved in toluene (12 mL) and heated to reflux for 15 min. KOtBu (920 mg; 8.2 mmol; 1.86 eq), PhBr (460.6 µ;, 4.4 mmol; 1.0 eq) and 1,2,3,4-tetrahydroisoquinoline (1101.6 µL; 8.8 mmol; 2.0 eq) were added and the solution was kept at reflux for 16 h. The reaction mixture was cooled to r.t., filtered over Celite and concentrated under reduced pressure. 2-phenyl-1,2,3,4-tetrahydroisoquinoline was obtained after column chromatography (silica, 40-60 petroleum ether:EtOAc = 99:1) as a yellow solid in 266.3 mg; 1.27 mmol; 28.9% isolated yield. 
Xanthene-d2
Xanthene-d2 was prepared according to an adapted literature procedure [S13] and the spectroscopic data of the product matched those previously reported.
[S14] Xanthene (455.6 mg; 2.5 mmol; 1.0 eq) and NaH (210 mg of a 60 wt% dispersion in paraffin oil, 5.25 mmol; 2.1 eq) were placed in a flame-dried Schlenk and brought under argon. Degassed DMSO-d6 (5.0 mL) and benzene (3.0 mL) were added and the resulting red suspension was stirred over night at 35 o C. Degassed D2O (5.0 mL) was added slowly and the benzene was removed from the resulting suspension under reduced pressure. The suspension was filtered and the residue washed with H2O (300 mL) to afford a light yellow solid. This solid was washed with hexanes (10 mL) on the filter (the yellow filtrate still contains a substantial amount of xanthene-d2) to afford xanthene-d2 as a white solid in 124 mg; 0.67 mmol; 26.9% isolated yield. 1 H NMR (400 MHz, chloroform-d) δ 7.24 -7.12 (m, 1H), 7.11 -6.95 (m, 1H).
General method for amination with chloranil
A 4.0 mL vial was charged with TsNH2, NsNH2 or TcesNH2 (0.11 mmol, 1.1 eq), the dihydroheteroanthracene (0.10 mmol, 1.0 eq), chloranil (0.11 mmol, 1.1 eq) and benzene (2.0 mL). The resulting suspension was stirred, with a closed cap, under aerobic conditions at 60 o C for 20 h. The reaction mixture was then diluted with CHCl3 (3.0 mL), transferred to a round bottom flask, and concentrated under reduced pressure. To the obtained solid was added 1,3,5-tris-(tert-butyl)benzene (0.02 mmol) and CDCl3 (1.0 mL) for compounds 1, 2, 3 and 4, or 1,3,5-trimethoxybenzene (0.02 mmol) in DMSO-d6 (1.0 mL) for compounds 5 and 6, as an internal NMR standard The suspension was sonicated briefly to ensure complete solvation of the dihydroheteroanthracene and the desired product. Partially undissolved benzoquinone and hydroquinone was removed by filtration over a Teflon syringe filter and the conversion and yield were determined by 1 H NMR.
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General method for amination with PhINTs, PhINNs and PhINTces
A 4.0 mL vial was charged with PhINTs, PhINNs or PhINTces (0.11 mmol, 1.1 eq), the dihydroheteroanthracene (0.10 mmol, 1.0 eq) and benzene (2.0 mL). The resulting suspension was stirred, with a closed cap, under aerobic conditions at 60 o C for 20 h (or 1 h if specified). The reaction mixture was then diluted with CHCl3 (3.0 mL), transferred to a round bottom flask, and concentrated under reduced pressure. To the obtained solid was added 1,3,5-tris-(tert-butyl)benzene (0.02 mmol) and CDCl3 (1.0 mL) for compounds 1, 2, 3 and 4, or 1,3,5-trimethoxybenzene (0.02 mmol) in DMSO-d6 (1.0 mL) for compounds 5 and 6, as an internal NMR standard The suspension was sonicated briefly to ensure complete solvation of the dihydroheteroanthracene and the desired product. Partially undissolved benzoquinone and hydroquinone was removed by filtration over a Teflon syringe filter and the conversion and yield were determined by 1 H NMR.
General method for amination with in situ generated PhINTs, PhINNs and PhINTces A 4.0 mL vial was charged with TsNH2, NsNH2 or TcesNH2 (0.11 mmol, 1.1 eq), PhI(OPiv)2 (0.11 mmol, 1.1 eq), MgO (0.22 mmol, 2.2 eq), the dihydroheteroanthracene (0.10 mmol, 1.0 eq) and benzene (2.0 mL). The resulting suspension was stirred, with a closed cap, under aerobic conditions at 60 o C for 20 h. The reaction mixture was then diluted with CHCl3 (3.0 mL), transferred to a round bottom flask, and concentrated under reduced pressure. To the obtained solid was added 1,3,5-tris-(tert-butyl)benzene (0.02 mmol) and CDCl3 (1.0 mL) for compounds 1, 2, 3 and 4, or 1,3,5-trimethoxybenzene (0.02 mmol) in DMSO-d6 (1.0 mL) for compounds 5 and 6, as an internal NMR standard. The suspension was sonicated briefly to ensure complete solvation of the dihydroheteroanthracene and the desired product. Partially undissolved benzoquinone and hydroquinone was removed by filtration over a Teflon syringe filter and the conversion and yield were determined by 1 H NMR.
Characterization of known products 1
This compound is known in literature.
[S15] 1 can be obtained in pure form by column chromatography (silica hexanes:EtOAc = 1:0.5) of the crude reaction mixture. 
3
This compound is known in literature. [S15] 3 can be obtained in pure form by preparative TLC (silica DCM, Rf = 0.4) of the crude reaction mixture. 53, 147.28, 129.84, 129.13, 128.03, 124.17, 123.66, 119.56, 118.72, 116.96, 50.22 
Characterization of new compounds 2 2,2,2-trichloroethyl (9H-xanthen-9-yl)sulfamate (2)
This compound was synthesised according to the general method for amination of xanthene with chloranil and TcesNH2, and can be purified by preparative TLC using DCM as the eluent (Rf = 0.8) to afford the product as a yellow solid. The NMR and mass spectra can be found in Figure S1 , Figure S2 , Figure S3 , Figure S4 , Figure S5 and Figure S6 . 
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Figure S1 1 H NMR spectrum of 2 in CDCl3. Figure S2 13 C NMR spectrum of 2 in CDCl3.
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Figure S3
1 H-1 H COSY NMR spectrum of 2 in CDCl3.
Figure S4
1 H-13 C HSQC NMR spectrum of 2 in CDCl3. 
5-Boc tert-butyl 9-((4-methylphenyl)sulfonamido)acridine-10(9H)-carboxylate (5-Boc)
This compound was synthesised according to the general method for amination of NBoc-9,10-dihydroacridine with PhINTs and can be purified by preparative TLC using hexanes : ethyl acetate (3 : 1) as the eluent (Rf = 0.6), to afford the product as a yellow solid in 31.1% isolated yield. The NMR and mass spectra can be found in Figure S7 , Figure S8 , Figure S9 , Figure S10 , Figure S11 and Figure S12 . 88-5.47, 7.08-7.25, 7.20-7.62, 7.24-7.64 . 53-28.21, 2.39-21.52, 5.47-53.94, 7.08-125.30, 7.21-129.56, 7.26-126.25, 7.27-127.50, 7.63-126.97, 7.66-125.19 . 53-28.21, 1.53-82.58, 2.39-129.56, 2.39-143.28, 5.47-126.25, 5.47-131.56, 5.47-138.21, 7.08-131.56, 7.19-51.52, 7.19-129.56, 7.25-138.21, 7.25-53.94, 7.25-127.50, 7.26-126.25, 7.62-126.97, 7.62-143.28, 7.63-125.28, 7.64-131.56, 7.64-138.21 . 
H NMR spectra of crude reaction mixtures
The crude 1 H NMR spectra of the obtained products can be found in Figure S13 , Figure S14 , Figure S15 , Figure  S16 , Figure S17 , Figure S8 , Figure S9 , Figure S20 , Figure S21 , Figure S22 , Figure S23 , Figure S24 and Figure S25 . The following labeling code is used: int (internal standard), s (dihydroheteroanthracene), n (TsNH2 or PhINTs), p (product), hq (1,2,4,5-tetrachloro-para-hydroquinone). 
XRD structure of 1,2,4,5-tetrachloro-para-hydroquinone
Single crystals suitable for CRD analysis were grown from the reaction mixture by slow evaporation of CDCl3 from an NMR tube sample. The crystal structure for 1,2,4,5-tetrachloro-para-hydroquinone is displayed in Figure S25 and has been reported before in literature. [S21,S22] As can be seen in Figure S25 , the C-C bond lengths are typical for an aromatic ring and therefore confirm that the molecule is reduced from chloranil to 1,2,4,5-tetrachloropara-hydroquinone.
X-ray intensities were measured on a Bruker D8 Quest Eco diffractometer equipped with a Triumph monochromator ( = 0.71073 Å) and a CMOS Photon 50 detector at a temperature of 150(2) K. Intensity data were integrated with the Bruker APEX2 software. [S23] Absorption correction and scaling was performed with SADABS. [S24] The structures were solved using intrinsic phasing with the program SHELXT. [S24] Least-squares refinement was performed with SHELXL-2013 [S25] against F 2 of all reflections. Non-hydrogen atoms were refined with anisotropic displacement parameters. The H atoms were placed at calculated positions using the instructions AFIX 13, AFIX 43 or AFIX 137 with isotropic displacement parameters having values 1.2 or 1.5 times Ueq of the attached C atoms. 
Figure S25
ORTEP plot (set at 50% probability level) of 1,2,4,5-tetrachloro-para-hydroquinone with relevant bond lengths. Green = Cl, grey = C, red = O, white = H.
Determination of the oxidation potentials for different dihydroheteroanthracenes
The oxidation potentials (E o ½) versus Fc 0/+ in DCM for various dihydroheteroanthracenes were obtained from differential pulse voltammetry (DPV, Figure S27 ) and cyclic voltammetry (CV, Figure S26 ), A schematic overview is shown in Figure S28 
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Reaction between xanthene and chloranil
In order to gain insight in the possible formation of the xanthylium cation upon reaction between xanthene and chloranil, the conversion of xanthene was monitored after 2 hours under the standard reaction conditions in absence of amine under aerobic conditions ( Figure S30 ) and under argon ( Figure S31 ). As can be seen, no formation of the xanthylium ion can be observed. However, xanthone [S26] (4% versus 0.6%), xanthydrol [S19] (3.5% versus 2.3%) and tetrachlorohydroquinone are formed in larger amounts under aerobic conditions than in a reaction under argon. This indicates that the xanthylium cation and the 2,3,5,6-tetrachloro-4-hydroxy-phenoxyl anion (which are in equilibrium with xanthene and chloranil) are formed as transient species that subsequently react with water as the nucleophile. 
Measurement of the kinetic isotope effect
The kinetic isotope effect (KIE) for the reaction between xanthene, chloranil and TsNH2 was determined from an intermolecular competition experiment between xanthene (0.5 eq) and xanthene-d2 (0.5 eq) under the standard reaction conditions (Scheme S1 and Figure S32 ) The KIE value was found to be 2.6. After 5 hours, 37.0% of xanthene was converted to the desired product 1 and 14.2% of xanthene-d2 was converted to 1-d2.
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Scheme S1 Reaction for the determination of the intermolecular KIE between TsNH2, chloranil, xanthene and xanthene-d2.
Figure S32
Crude reaction mixture in CDCl3 for the reaction between TsNH2, chloranil, xanthene and xanthene-d2 to afford 1 and 1-d2. 0.01 mmol 1,3,5-tris-(tert-butyl)benzene as internal standard.
The kinetic isotope effect (KIE) for the reaction between xanthene and PhINTs was determined from an intermolecular competition experiment between xanthene (0.5 eq) and xanthene-d2 (0.5 eq) at 60 o C for 30 min at a 50 mM concentration (Scheme S2 and Figure S33 ) and found to be 2.1. After 30 min, 45.1% of xanthene was converted to the desired product 1 and 21.0% of xanthene-d2 was converted to 1-d2. Scheme S2 Reaction for the determination of the intermolecular KIE between PhINTs, xanthene and xanthene-d2.
Figure S33
Crude reaction mixture in C6D6 for the reaction between PhINTs, xanthene and xanthene-d2 to afford 1 and 1-d2. 0.01 mmol 1,3,5-tris-(tert-butyl)benzene as internal standard.
Time profile for the reaction between xanthene, TsNH2 and chloranil
The reaction between xanthene, TsNH2 and chloranil was monitored over time in an NMR tube in presence of 1,3,5-tris-(tert-butyl)benzene as an internal standard to obtain more insight in the formation of xanthone and the imine of 1. As can be seen in Figure S34 and Figure S35 , xanthene conversion goes paired with formation of equimolar amounts of 1 and tetrachlorohydroquinone. Over the whole course of the reaction, linearly increasing formation of xanthone is observed (up to 2% after 20 hours). Formation of the imine of 1 starts after 9 hours and slowly increases to 0.3%. The formation of xanthone is not changed by the presence of the imine of 1, thereby confirming that xanthone formation is caused by the reaction of water with the in situ formed xanthylium cation, and not (or for a minor part) by hydrolysis of the imine of 1. 
Additional experiments on the amination of hydrocarbons
Amination of xanthene with chloranil and tBuNH2 or 4-methyl-aniline as the electrophile (Scheme S3) did not afford the desired products because tBuNH2 and 4-methyl-aniline were immediately oxidized by chloranil.
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Additional optimization parameters for the amination of xanthene with TsNH2 and chloranil can be found in Table  S1 . Benzoquinones which were employed in the amination of xanthene with TsNH2 and were not reported in the main text can be found in Table S2 . Additional hydrocarbon substrates in the amination with TsNH2 and chloranil (Table S3) or PhINTs (Table S4 ) are also included. Control reactions were performed to rule out xanthone as an intermediate in the amination reaction and to investigate if acridine or N-methylacridinium iodide are nucleophilic enough to allow reaction with the amine (Table S5) . Moreover, a control reaction between acridine and PhINTs also did not afford the desired product as expected (Scheme S4).
Scheme S3
Attempted amination of xanthene with chloranil and tBuNH2 or 4-methyl-aniline. 
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Computational studies DFT geometry optimizations were performed using TURBOMOLE [S27] coupled to the PQS Baker optimizer [S28,S29] via the BOpt package [S30] at the B3LYP S31,S32] /def2-TZVP [S33,S34] level of theory (m4 grid), on full models with implicit solvation by benzene (COSMO S35 , ε = 2.27), using Grimme's version 3 (disp3, "zero damping") dispersion corrections. [S36] All minima (no imaginary frequencies) were characterized by numerically calculating the Hessian matrix for A, B, C and TS or an analytical approximation for D. For D the numerical calculation of the Hessian matrix did not work for unknown reasons. The transition state (TS) was characterized by one imaginary frequency along the reaction coordinate in the numerically calculated Hessian. The graphical representation of TS was generated using IboView. The xyz coordinates and Gibbs free energies at 298K (kcal mol 
